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Dear Sir: 

I declare and state as follows; 

1 . I am a joint inventor of the invention claimed in the above-captioncd patent application. 

2. During the time period in which I participated in the events and activities described 
herein, I was employed by Therus Corp., the assignee of the above-captioned application. 

3. All of the events and activities described herein were performed by me personally, by 

others at my direction, or by the other joint inventors, as part of our duties as employees of 
Therus, Corp. 



4. The invention claimed in Claims 10-14 in the abovc-captioned patent application was 
conceived prior to September 17, 1999 and activities to diligently reduce it to practice and file it 
in the U.S. Patent and Trademark Office wore pursued thereafter as described below. 
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5. Prior to September 17, 1999, I had conceived cutting off the blood supply to a uterine 
fibroid by selecting a tissue treatment site to which focused high intensity ultrasound energy 
could be applied to reduce blood supply to the fibroid. Attached m Exhibit A are four laboratory 
notebook pages copied from one of my laboratory notebooks that I kept as part of my duty as an 
employee of Thcrus, Corp., from which the dates have been redacted. These nolebuuk page* 

were written by me prior to September 17, 1999. The pages are dated and signed by me. On 
page 46 of my notebook, I described in the last three lines a device that "creates thermal necrosis 
in the tumor base" of a uterine fibroid. I stated that "[t]he heated tumor tissue shrinks and chocks 

of [sic] the blood vessels feeding the tumor." On page 47 of my notebook, I described 
partitioning the base of the tumor into several sectors and then providing a heating zone in each 
sector to create a wedge of tissue necrosis that would result in the cutting "off of the tumor blood 
supply." Accordingly, prior to September 17, 1999, I had conceived the invention set forth in 
Claim 10 of the above-identified application and the additional limitation added to Claim 11 by 
dependent Claim 14. 

6. At least by September 1 7, 1999, 1 had conceived determining a tissue treatment zone and 
then energizing an ultrasound transducer to cause pre-focal heating and necrosis at the tissue 
treatment zone. On page 47 of my laboratory notebook, I describe partitioning a tumor base into 
several sectors (Exhibit A). A "wedge-shaped heating zone 1 - is then applied to each sector to 
"create a wedge of tissue necrosis/' Accordingly, 1 described determining a tissue treatment zone 
and energizing an ultrasound transducer to cause tissue necrosis as claimed in Claims 11-13. On 

page 45 of my notebook, T described the advantage of "pre-henting of .intermediate tissue." 

Similarly, on page 46, 1 discussed raising "the temperature in the pre-focal zone" and using HIFU 
transducers to "directly heatf] the intermediate tissue." On page 47 of my notebook, I depict a 
"heating zone" in the pre-focal area. Accordingly, I described causing pre-focal heating as 
claimed in Claims 11-14. Therefore, prior to September 17, 1999, I had conceived of the 
invention set forth in Claim 1 1 of the above-identified application, 

7. On page 45 of my notebook, I stated that "[t]issue acoustic absorption increases 

significantly when tissue temperature risca above 50° C" (Exhibit A). Accordingly, prior to 
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September 17, 1999, I had conceived the invention set forth in Claim 12 of the above-identified 
application. 

8. On page 45 of my notebook, I note that "[p]re-heating of the intermediate tissue becomes 
an advantage to reduce The treatment time. Instead of pulsed ultrasound, highly efficient and 
effective continuous-wave (cw) ultrasound can be used to heat the tumor tissue rapidly in a large 
volume to cause tissue necrosis" (Exhibit A). I also state on page 45 that "[i]t is the seed to start 
the above positive feedback heating process to efficiently necrose the tissue volume." 
Accordingly, prior to September 17, 1999, 1 had conceived the invention set forth in Claim 13 of 
the above-identified application. 

10. Attached in Exhibit B are pages 54 and 55 of my laboratory notebook, from which the 
dates have been redacted. These notebook pages were written by me prior to September 17, 
1999. The pages are dated and signed by me. These pages document the continuing diligent 
effort by me to reduce the claimed invention to practice. 

1 1 . After having conceived the claimed invention, I timely provided an invention disclosure 
to the patent attorney for Therus Corp. at the time, Jeffery Slusher, so that he could prepare and 
file the application to which the above application claims priority. The invention disclosure 
without the attached laboratory notebook pages is attached in Exhibit C. Based on information 
and belief, the application was diligently prepared and filed. The invention disclosure is dated 
and signed by me. The dates have been redacted. The invention disclosure demonstrates further 
diligent effort by me to reduce the invention to practice. In addition to describing my invention, 
the invention disclosure describes experimental studies of creating thermal lesions. 

12. I hereby declare that all statements made herein of my own knowledge arc true and that 
all statements made on information or belief are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by One or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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Code and that such willful statements may jeopardize the validity of the application or any patent 
issued thereon* 



By: 



Date: 5*pi m ' <?, 2^7 £ 



Lee Wcng 



1853792 
081505 
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INVENTION DISCLOSU RE 



Therus FILENo.EWOlO 



GO^ERRAGE 



TKe bcldwrdcseribcd invcfltitinfs) wks conceived on 
inventor(s); Lee AVeng 




y die following 



TITTL^ 



BACKGROUND AND; SUMMARY PURPOSE: 

H igh - 1 mens i ty focused iiltrasotmd (HIFU)' has been used ib ablate deep tampr-and other tissue 
nbminvasiyely. Under tll^. tissue temper^ 
seconds. This high temperature cau^ 

and destroy the blotfd . supply to the ; .tuinor, WHen^bipod yes^ls^ 



One: disadvantage; oF the current HIFU iherapy is i^ treating large tumors or 

heatihgvl arge ; volume o f ti ssues ; E veil though a ^second, ultrasound pulse: can inerea 
its tpois/drama^^ pulsed 
to cool down the iniennediate tissue £eMeen;t|^ iand:tl^ult^ 
dwa&tog fte ftecrosjs for ea^^ 

T6 treat a •vd!urh'e/of tissue in avme'dium'sizei'dPI^ t^e^fiiore -tfiS&iv lfcw*& ' whi#h--are too 

long, to be practical in most: clinical svhjanbns;' In this case^ ;the average treatte 
cm3/min. ' ^ " ' ' ' ' ' ' " ' " 

Many -tumors are at superficial or outside; of the : organ, such^ suteeroeial -and some intramural 
fibroid tumors in utenis. During laparoscopic surgeriesj surgeons dean easily rea£h; the "surfaces ; of those 
tumors with a laparoscopic instrument. If we can put a HIFU transducer: at the tip of a: laparoscopic 
itetmimeht ^ needs to 

be s^wj^ahd, cboled^sd 

SUMMARY BENEFITS OF TOE INVENTION : 

Different from the conventional wisdom, vyhere the pre focal heating is considered; as a v negative 
effect and needs to be cooled, I realize that the pre focal heating can provide significant enhancement to the 
efficiency of t^sue heann^ transducer can directly^phtact; the^ The positive 

Teedback mechanism of the heating enliahcement- is described in Hage-45 of the attached^notehook copies. 
In an experimental study, :a wedge-shaped: lesioii of tissue necrosis was g^heriated witH^his mechanism by 
running the ultrasound power continuously while keeping the transducer position fixed. Tlie; volume: of the 
thermal, lesion was, about 4.5 cubic cm. Iflie treatment time was 2 minutes: The average treatnient rate; was 
; abput -2^.cp^3/min t . vvkich; wa«'4§ timesyfos^ 

treatment timei caai be tofiherre^^ with some ni|p ultrasouhd.trarisducer. 

The large thermal lesion starts front a small -isolated. le'sitfn/afctBe transducer focus. Willi the 
highest ultrasound intensity at the focus, this small lesion is generated in, a few seconds; The!?inall lesion 
'serves at the initial seed tolstart .the positive-teedb^ckvprocess. Necrosis tissue- of the small lesion has much 
higher acoustic attenuation than the normal tissue, so that the small lesion blocks prevents the .ultrasound 
energy from penetrating beyond; the fp^ 

It was round in an, experiment study that after . th^ focus, it, was firs ^growing 

a long the central axis of the rransducer.arid- moy itig towards -the- tfMsducer to .form a long^ lesidn. Then the 
end of the long lesion closer to transducer started growing ^ 
a wedge shape. The tissue layer near the surface w^^ 
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•We can control the size and the shape of the large jtherma! lesion, if We want to form a thin and 
long lesion column in the tissue^\ye should use a circular trarisducet with a 

and neat the tissue in a relatively short time; To cr^e<yj(^^^l shaped lesion, we should use a circular 
transducer with a Small F-nuriiber (vl ) and tre£t th^ ^ wedge- 
shaped lesion- with thin thicKness, shaped! like a slice; of pie, we should use ; a G^lrndtifeai tv QiF truncated; 

circular transducer and treat; the tissue in a: relatively long time. We can generate. a ; ;rectanguiar lesion plane 

by forming a row of tightl^spaced: lesion colu 

in a short time. Then transducer quickly .moves one step lateral ly'al^ 

Tlierinal diffusion in the: tissue fuses me columns together to become a rectangular plane; 

We can. also create s large lesion in the tissue without daniagihg/ihe organ surfaces lp!sin|; tlve- 
attenuation measurement technique : described; in Page; 52-55 of the attached notebook copies, we can 
momtpr the lesion growth during the treatment When the jesiqn ; growth reaches the desired' depth, th& 
system can mm the ultrasound p 

DESCRIPTION OF THE IhWENTION:: 

Using this ^positive feedback treanneht method, we can; design a- laparb^ ultrasound device; 
for minimum-invasive surgery the a>^men. 

Essentially, this device has ;a H 

the; a1$pr^ trc^ar in the abdominal walh ; The; trar^ducer surface hast a narrowly 

truncated;^ 

swing: around, the tip of the bar to pb^ for differed tre^^ 

angles^ 

This device can be used to treat; u^ in itiigatt^hednb 

Page 46-50: For treating a subserosal: fibroid, N the : surgeon can; apply ihe to The; 
tumor tissue at its base wilj be therr^ by sector around. Ujader high temperature, 

tiissue shrihicage at the base wnll shut- off the blood supply to; the entire tumor and cause its later death. For 
an intramural fibroid, tlie device can be used to debulk the wmor by^^^ large lesions inside 

the tumor; The treatment result is . very similar to trie result of -Myolysis, where laparoscopic bip61ar;RF 
heedies are inserted in the tutnor 5-100 times to coa|tilitc me tumor. ^ Myolysis, the proposed 

ultrasound treatment has advantages m -non?in vasi veness to the tumor, easiness of operation^ fa treatment, 
and less risk of post-operative adhesions . 

Some detailed features of the deyice are described in. Page 50-55; of the attached notebook'copies. 
These features include designs; to keep the transducer cool, designs to achieve high ultrasound output, and 
designs of treatment control. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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